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Figure S3. 1H NMR spectrum of compound 1 in pyridine-d5 

 

 

 

Figure S4. 13C NMR spectrum of compound 1 in pyridine-d5 
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Figure S5. HSQC spectrum of compound 1 in pyridine-d5 

Figure S6. HMBC spectrum of compound 1 in pyridine-d5 
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Figure S7. NOESY spectrum of compound 1 in pyridine-d5 
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Figure S8. HRESI(-)MS spectrum of compound 2 

 

Figure S9. IR spectrum of compound 2 
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Figure S10. 1H NMR spectrum of compound 2 in pyridine-d5  

 

 

 

Figure S11. 13C NMR spectrum of compound 2 in pyridine-d5 
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Figure S12. HSQC spectrum of compound 2 in pyridine-d5  

 

Figure S13. HMBC spectrum of compound 2 in pyridine-d5 



11 

 

 

Figure S14. NOESY spectrum of compound 2 in pyridine-d5 
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Figure S15. HRESI(-)MS spectrum of compound 3 

 

Figure S16. IR spectrum of compound 3  
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Figure S17. 1H NMR spectrum of compound 3 in pyridine-d5 

 

Figure S18. 13C NMR spectrum of compound 3 in pyridine-d5 
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Figure S19. HSQC spectrum of compound 3 in pyridine-d5 

 

Figure S20. HMBC spectrum of compound 3 in pyridine-d5 
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Figure S21. NOESY spectrum of compound 3 in pyridine-d5 
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Figure S22. Assessment of the inhibitory effects of compounds 1  17 (20 μM) on PTP1B  
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Figure S23. PTP1B inhibition activity of 4, 5 and 6. 

 

 

Figure S24. PTP1B inhibition activity of 9 and 11 
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Figure S25. PTP1B inhibition activity of 13, 14 and 15 

 

 

Figure S26. PTP1B inhibition activity of 16 and 17 
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Figure S27. Overlapped docked structures of compounds 6 (green), 9 (orange), 17 (purple), and positive 

control (yellow, PDB:1T49 ligand) in the allosteric binding site of PTP1B (PDB:1T49).  
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Figure S28. Glucose uptake and PTP1B inhibition pattern among isolated compounds. Non-parametric 

Spearman correlation, R = 0.51, p = 0.03, p-value two-tailed, confidence interval 95%. PTP1B IC50 and 

glucose uptake values were ranked on Excel to perform statistical correlation. Graph and statistical 

analysis were carried on GraphPad Prism 10. 
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Figure S29. LC-MS chromatogram (negative ionization mode) of hot water extract 40 °C(upper 

chromatogram) and 50% EtOH extract (down chromatogram). The content of two extracts is similar in 

the polar to medium polarity region. 
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Table S1. ADMET profile of isolated compounds predicted by QSAR regression models 

    Solubility    Pharmacokinetics    Toxicity 

Compound 

  ADME   

solubility 

Solubility    Alogp98  Absorption  BBBPa  PPBb 

  CYP2D6 

inhibition 

Hepatic 

toxicity 

1    ‐5.958  low    4.825  moderate  undefined  true    false  false 

2    ‐5.938  low    4.825  moderate  undefined  true    false  false 

3    ‐6.039  very low    3.647  good  medium  true    false  false 

4    ‐7.145  very low    5.915  low  undefined  true    false  false 

5    ‐7.567  very low    6.546  low  undefined  true    false  false 

6    ‐6.442  very low    5.579  moderate  undefined  true    false  false 

7    ‐6.21  very low    3.843  good  medium  true    false  false 

8    ‐6.087  very low    4.333  good  undefined  true    false  true 

9    ‐4.36  low    3.286  moderate  undefined  true    false  false 

10    ‐4.996  low    3.974  good  undefined  true    false  false 

11    ‐6.091  very low    5.123  good  undefined  true    false  false 

12    ‐7.612  very low    6.447  moderate  undefined  true    false  false 

13    ‐6.487  very low    5.48  moderate  undefined  true    false  false 

14    ‐7.197  very low    6.212  moderate  very high  true    false  false 

15    ‐5.293  low    4.389  moderate  undefined  true    false  false 

16    ‐7.721  very low    7.749  very low  undefined  true    false  false 

17    ‐7.721  very low    7.749  very low  undefined  true    false  false 

Ursolic acid    ‐7.617  very low    6.492  moderate  undefined  true    false  false 

* Discovery Studio (Dassault Systèmes Biovia Corp.) was used to predict pharmacokinetic properties 

based on QSAR models.    a Blood‐brain barrier penetration. b Plasma protein binding. 


